The first two, being collective figures, and not taken from one special clinic, lose in real value. The results of other figures, even the smaller ones, do not differ greatly from my own personal statistics of forty-seven cases treated at my clinic during the last ten years. And the average of them all agrees approximately (34-39%) with my figures. Comparing these statistics with Macewen's, we are surprised to find that even the best, with 62% of successes, is not nearly so good as Macewen's results, which I will indicate later, when discussing cerebellar abscess.
This difference in the successful results is the more astonishing because general medicine, and with it otology, has made great progress both in diagnosis and operative treatment. Brain surgery and diagnosis of endocranial complications especially, have improved considerably. It is an interesting question why, in spite of these facts, we are so far behind Macewen's results with his 80% of successes. Probably it is due to difference in the material. Macewen operated on selected cases, excluding all those combined with meningitis or sinus thrombosis, and he operated personally. But even when I select cases from my material, excluding all cases in which there are bacteria in the spinal fluid, and all cases of sinus thrombosis, I get only 47% of healing, which is far below Macewen's percentage. There is, perhaps, another factor that helps to explain the difference between the present day successes (47%) and Macewen's (80%). Even after the cliagnosis of brain abscess was made, Macewen, at a preliminary operation, exposed the dura and painted on it a 20% solution of carbolic acid to get protpe,tive adhesions before actually opening the brain; thus, we are justified in thinking that he waited longer than we do before operating. Then, if we consider that some pathologists think that the prognosis of otogenic brain-abscess would be better if operation were performed in the so-called " cold stage," it is possible that this " delayed operation is one of the reasons why Macewen's results are better than ours.
Comparison of results in right-and left-handed brain-abscesses.-Since brainabscesses on the right side have not the typical localizing symptoms of aphasia, they are generally operated on later than those on the left side. We have examined our figures with a view to discovering whether abscesses on the right have a better prognosis than those on the left. Here is the result 
Now in reality this slight difference cannot serve as an explanation. Study of the history of the cases showed that in cases of left-sided brain-abscess bacteria are found in the cerebrospinal fluid twice as often as in cases of right-sided abscess: this means that they are probably operated on even later than right-sided abscesses. The explanation of this fact is probably that the diagnosis of brainabscess on the basis of general symptoms is always uncertain; we are inclined to diagnose a brain-abscess with certainty only when the characteristic focal symptoms show themselves. Therefore, in a case of left-sided otitis, we feel sure of our diagnosis of " brain-abscess " only when there is aphasia, and, in the case of a cerebellar abscess, only when there are cerebellar symptoms. But, as I can show on the basis of pathologico-anatomical findings, and, by the history of cases, aphasia is not really an early, but a late symptom. Thus, the prognosis for right-sided abscesses is better, since we have not to wait for the aphasia, the characteristic symptom of left-sided abscess. On the contrary we are obliged to make our diagnosis on the basis of general symptoms, and therefore make an exploratory brain puncture much earlier than in cases of left-sided abscess without asphasia. In other words, abscess on the right side, in spite of causing fewer symptoms, is likely to be operated upon earlier than one on the left side.
Not only with regard to brain-abscess, but also in cerebellar abscesses, the great difference between the percentage of successes obtained by Macewen and that of our own results is an unpleasant fact, as, in all his four cases of cerebellar abscess, the patients recovered. Now, if we compare the published statistics of the last ten years, in nearly all there are similar bad results: some have even 100% mortality; only a single one (Denker) shows a large proportion of recoveries (45%), and even this is far below Macewen's outstanding percentage (100%). CEREBELLAR ABSCESSES. To explain this difference we may employ again the same arguments that we used with regard to brain abscess; and in addition we must remember the possibility of confounding a cerebellar abscess with an intradural suppuration, a cloudy flaky exudation in the lateral cisterna, or an empyema of the saccus endolymphaticus. Further, the progress made in the diagnosis of the symptoms of cerebellar abscess brings us to a similar conclusion to that which was indicated by the symptom of aphasia in the case of brain abscess. Macewen operated in his cases of abscess without waiting for the characteristic cerebellar symptoms (nystagmus, past pointing, etc.), with which modern neurology has made us familiar. We, on the other hand, while valuing these characteristic special signs, have under-estimated and neglected the general symptoms. The results of operations on cerebellar abscesses are not, however, so much influenced by early or late operations as by the kind of abscess and its pathological conditions. Therefore the pathological findings are of the first importance-as, for instance, whether the abscess is deep or on the surface-and must be taken into account in passing judgment on statistics. The shape of the abscess is not apparently influenced either by the presence of a capsule, or by its being the result of an acute or chronic otitis. The capsule does not influence the extent of the abscess, for it may be broken through and encephalitis may progress. outside it. The direction of the growth and the consequent position of the abscess are probably dependent upon the blood-vessels and the structure of the nerve fibres. But in spite of the uniformity of the pathological findings (Freml. Hofmann) the clinical picture does not seem to conform with them, but is influenced to a great extent by the surroundings of the abscess.
I should now like to speak about exploratory puncture of the brain. As abscesses nearly always have a typical localization and extent, it is remarkable that in the literature, as also in my own experience, a number of cases are found in which abscesses have been diagnosed, yet in which the puncture produced a negative result. Whether a thick abscess capsule or the consistence of the contents of the abscess is responsible for this has not been proved, but it seems that in the cases of brain abscess following acute otitis, the puncture was more often without result than in those following chronic otitis (Eisinger).
In cerebellar abscess the topographical position of the abscess may also explain an unsuccessfnl puncture. As the majority are flat, the abscess may be missed by the needle, even when the diagnosis is clinically certain, as shown by typical cerebellar symptoms, or by pus actually coming out of a fistula in the dura exposed at operation. Just because the abscess is slit-shaped, it is very possible to go through it with the needle without knowing it, even when we aspirate while withdrawing the needle.
As I have said, the experience gained from my cases of brain abscess led me to the conclusion that in cerebral abscess as well as in cerebellar abscess, the characteristic focal symptoms appear relatively late. Therefore it is wiser, instead of waiting for these symptoms, to puncture as soon as the general state of the patient suggests that an abscess is present. I have spoken of aphasia in connection with cerebral abscesses. My study of cerebellar abscess has shown that it nearly always begins with symptoms which, as we see them in retrospect, might have led us to suppose from the first that an abscess was present, and this even in the absence of the specific symptoms which appear later, or which occasionally, but rarely, may not appear at all. In my collection, for instance, there was one single abscess, 4 X 5 cm. in extent, which from the onset produced no symptom referable to the posterior fossa except paralysis of the abducent nerve. We know that cerebellar abscess is a relatively rare complication; we also know that the general symptoms of a cerebellar abscess may be produced by other cranial complicationsand that cerebellar abscesses are often accompanied by such complications'
The study of our cases has taught us to pay great attention to the general symptoms in the diagnosis of an abscess; repeated vomiting, for instance, is not so frequent in other complications, as in affection of the posterior fossa. As all the patients suffering from cerebellar abscess complained about dizziness from the very beginning, special notice should be taken of this symptom, especially iD the case of children, who seldom complain of dizziness spontaneously. The constant occipital headache found in nearly all our cases should also receive special attention.
The course of development of symptoms cannot be explained from the localization or extension of the abscesses. It seems that for the appearance of the characteristic focal symptoms, not only the decomposition in the abscess itself, but the changes around it, are of importance. This may be explained by the fact, proved in my clinic, that the cerebellar abscess affects the white matter very late, and at first tends simply to spread between the grey and the white matter. Only when collateral processes touch the corresponding fibre-systems do the special symptoms appear; and it should be noted that in all our cases of cerebellar abscesses, except one, the specific symptoms appeared after an operation on the middle ear for the relief of some other complication.
In temporal lobe abscesses the course of the characteristic symptoms, especially aphasia, was similar.
While dealing with diagnosis, I must again emphasize the value of exploratory puncture. The diagnosis of brain-abscess is reached, clinically, only in the presence of characteristic symptoms, but from a combined studv of the pathological and clinical data we found that practically the most reliable diagnostic aid was the discovery of pus by exploratory puncture. Some cases, had they been diagnosed earlier on the basis of general symptoms, and operated upon earlier, would have been saved. Therefore, in the future, when we are in doubt clinically, we should puncture more often than we did before. The possible dangers of puncture, especially of the posterior fossa, in case of other complications (sinus-thrombosis, ligature of the jugular vein, or after lumbar puncture) has up to the present deterred us from doing so, especially in cases in which the specific cerebellar symptoms have not yet developed (Fremel).
There is still another question. Should the dura be incised before the puncture? Although there are advantages in an incision, the following objections must carry weight: the circulation and the tension of the spinal fluid in the subarachnoid spaces may be adversely influenced by it, and hernia of the brain may develop.
The surgical treatment of brain and cerebellar abscesses must vary with each individual case. My study of the morbid anatomy of the condition has convinced me that each abscess needs its special method of operation, and that neither for cerebral nor for cerebellar abscesses can a uniform treatment ever be successful.
I have seen deep abscesses covered with a thick layer of brain tissue, and I have seen others lying on the surface. For the former any sort of drainage seems useless, and only removal or amputation of this part of the brain (" unroofing "-King) and packing the abscess cavity appears to be of use; the abscesses near the surface can be healed by more delicate methods such as drainage with filiform drainage tubes, as suggested by Lemaitre, or simply by opening widely with brain forceps.
As every operator finds that he succeeds in curing cases by his own method, he is naturally inclined to keep to this method so long as his results do not differ greatly from those of others: indeed all statistics show more or less the same percentage of successes.
Recently the method proposed by Lemaitre was shown by himself and by workers in certain clinics to give infinitely better results than others. I tried to treat a few cases by this method, but in some of these I had to fall back on my old method of stretching, packing, or making a counter incision. The filiform drain of Lemaitre inserted into the abscess after the puncture, worked well in the beginning: but in the course of treatment, when thicker drains were used, we found that drainage was inisufficient, and on the removal of the drain, the pus gushed out under pressure.
Lemaitre's form of drainage works very satisfactorily during the first few days, and we expected much from this method, but later it failed. This failure is probably a consequence of the changed conditions of circulation and tension in the brain and spinal fluid, affecting the abscess. The change for the worse in the general state of the patient due to insufficient drainage induced us in such cases to change the treatment.
When the question of a lasting cure of cerebral abscess is considered, it must be recognized that the healing of an abscess cannot be looked upon as a permanent accomplishment, for brain abscesses have not sufficient tissue-material to form a solid scar over a great defect in the brain substance: consequently it is possible that one part of the resulting cavity heals as a solid mass, whilst another part forms a cyst. This cyst, sooner or later, sometimes even years later, may be reinfected by an acute exacerbation, and thus give rise to an abscess which must be considered as a recurrence of the cerebral abscess.
When dealing with cerebral and other intracranial complications of middle-ear disease, we must operate to save the patient's life, but at the same time we must not act so drastically that he may be crippled for life. On the other hand, in such a dangerous disease as brain abscess, it would be a mistake to risk the patient's life by operating timidly.
Brain Abscess from the Point of View of the Neurological Surgeon.
By HUGH CAIRNS, F.R.C.S.
IN taking stock of my own experience I find that I have personal records of forty-eight cases in which brain abscess was either suspected or overlooked. In twenty-three of these the presence of an intra-cerebral abscess was subsequently verified by operation or necropsy. Seven never came to operation; in some others operation was performed too late. Thus, in one case, that of a frontal abscess secondary to frontal sinusitis, I arrived at the bedside of a patient only to find that she had stopped breathing about one minute before. A hasty examination while artificial respiration was being performed showed severe papillcedema, slight right facial weakness, and X-ray evidence of increased density of left frontal sinus.
The left frontal lobe was hastily tapped and 2 oz. of pus were withdrawn. The patient improved temporarily, but died eight hours later from pyocephalus and leptomeningitis.
I cite this example that you may have less cause to disbelieve me when I say that, in my own practice at least, the bad results are almost entirely due to delays or mistakes in diagnosis, and it is to the difficulty of diagnosis that I would particularly like to direct attention. I had originally hoped to say something about treatment, hut in the course of preparation of this paper I found that there was so much to say about diagnosis that it seemed best to limit myself on the present occasion to this aspect of the subject.
There is one aspect of treatment, however, that I am prompted to bring up by listening to Professor Neumann's interesting paper. Professor Neumann has made a careful comparison between the recent results in treatment of otogenic brain abscess and the results obtained by Macewen over thirty years ago, and he has sought an explanation for the fact that the results of otologists of the present day are very much worse than those of Macewen. This fact is one which has puzzled me also, and I have read through Macewen's book several times in the hope of finding some
